
Low-coSt and energy-efficient hybrid Photonic 
integrated circuits for fibeR-optic, free-space optIcal 
and mmWave commuNication systems supporting 
Time critical networking in industrial EnviRonments

Industries of the future foresee a holistic integration of computation, communication, and physical processes, 
including human-to-machine and machine-to-machine communication and interaction in working routines. Several 
application areas can be distinguished including factory automation, process automation, logistics, warehousing, 
monitoring, and maintenance. A major enabler of these advancements is the physical infrastructure that should 
provide a ubiquitous and powerful connection between all interworking nodes. Although each industrial application 
poses a different set of requirements on the physical infrastructure, there are some main requirements that should 
be fulfilled to enable the truly digital transformation of the industries. 

SPRINTER is a Horizon Europe project funded by the European Union aiming to develop 
a complete solution tailored to the diverse needs of industrial networks, relying on 
well-proven photonic integration technologies.

M o t i v a t i o n

SPRINTER comes as a pragmatic innovation action aiming to combine the best-of-breed optical components and 
methods from various powerful but complementary photonic integration platforms to develop a set of low-cost, 
energy-efficient, and ultra-dynamic optical transceivers and optical switching solutions to cope with the diverse 
needs of the industrial networks and expedite their truly digital transformation, underpinning the way towards the 
4th Industrial Revolution (Industry 4.0).

Industrial networks of the future will have to inherently scale-up and support massive data transfer with Gbit/s 
throughput, due to the emergence of a myriad of new types of sensors being deployed concurrently in factory floors. 
Additionally, for time-critical applications that include closed-loop control systems, it is of utmost importance that 
the communication between the controllers and their associated field devices is reliable and time-bounded.  

Moreover, regardless of the size and type (indoor or outdoor) 
of the industrial premises, field devices should be able to 
freely move around the factory floor, overcoming the physical 
barriers imposed by wired connectivity towards the controller. 
The wireless networks should also be harmonized with the 
underlying wired networks, supporting deterministic latency 
and high throughput connectivity. Finally, a key parameter 
that will expedite the industries’ digitalization is the cost, that 
should be kept low by ensuring the deployment of low-cost 
and energy-efficient components.
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